Biosynthesis and processing of rat alpha 1-antitrypsin.
Various biosynthetic forms of rat alpha 1-antitrypsin (alpha 1AT) have been isolated by immunoprecipitation of in vitro and in vivo synthesized products. Rat alpha 1AT is synthesized in a rabbit reticulocyte system as a 45,000-Da preprotein with a 23-amino acid signal sequence. The majority of the amino acids in the signal sequence have been identified and resemble the signal peptides of other secretory proteins with respect to the abundance and positions of hydrophobic amino acids. Evidence from the translation of rat liver RNA in the presence of dog pancreas microsomes, from the translation of rat liver polysomes, and from tunicamycin-treated rat hepatocytes established that cleavage of the signal peptide of pre-alpha 1AT results in the formation of a 42,000-Da protein, the polypeptide backbone of mature alpha 1AT. A 50,000-Da glycoprotein is immunoprecipitated from translations programmed with rat liver microsomes or with rat liver mRNA and dog pancreas microsomes. Cotranslational glycosylation of alpha 1AT appears to occur in a stepwise fashion since three glycosylated forms of alpha 1AT (approximately 45,000, 47,000, and 50,000 Da) can be detected in polysome translations. These proteins are susceptible to cleavage by endo-beta-N-acetylglucosaminidase H and are digested to the same product, indicating that they have identical polypeptide chains. Two intracellular forms of alpha 1AT were detected in cultured rat hepatocytes, a 50,000- and a 52,000-Da protein; only the larger protein was immunoprecipitated from the medium of these cells. Digestion with endo-beta-N-acetylglucosaminidase H indicated that the 50,000-Da protein is a core glycosylated processing intermediate, whereas the 52,000-Da protein, which comigrated with purified serum alpha 1AT, appears to contain complex carbohydrate sidechains. When glycosylation was inhibited by incubation of hepatocytes with tunicamycin, a nonglycosylated 42,000-Da protein was immunoprecipitated from the cells and the culture medium, indicating that glycosylation of alpha 1AT is not essential for its secretion.